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(54) BALL SCREW 
(57)Abstract: 

PURPOSE: To improve the sevice life of a ball screw for a 
ceramic ball to the same level as that of a ball screw for a steel 
ball by setting the ratio of radius of curvature on inside/outside 
orbital planes and radius of the ceramic ball smaller than that in 
the case of using the steel ball. 

CONSTITUTION: According to Hertz's elastic contact theory, in 
the case spherical surfaces are brought into contact with each 
other, when a load P and equivalent radius (p) are kept 
constant, diameter (d) of the contact surface becomes a. 
function for elastic coefficient E and Poisson's ratio (v). 
Accordingly, under the same load P and equivalent radius (p), 
the contact area of a ceramic ball 3 and orbital planes 1a and 
2a becomes smaller than that in the case of using a steel ball, 
and to that extent, high pressure compressive stress is acted 
on the contact surface. Then, by setting the ratio of radius of 
curvature on inside/ outside orbital planes 1a and 2a and radius 
of the ceramic ball 3 smaller than that in the case of using the 
steel ball, the contact area of the ceramic ball 3 and the orbital 
planes 1a and 2a is brought close to the contact area of the 
steel ball and the orbital planes, and thereby, stress on the 
contact surface can be reduced substantially to the same level 
as that in the case of using the steel ball. 
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